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Recurrent respiratory papillomatosis (RRP) is a
disease of viral origin that is commonly caused
by human papillomavirus (HPV) types 6 and 11,
and which involves the benign regrowth of pa-
pilloma with particular predilection for the larynx
and, less commonly, the tracheobronchial trees
(2–17% of cases) and pulmonary parenchyma
(< 1% of cases).1–4 Here, we report a rare case of
RRP with involvement of the tracheobronchial
trees. Initial inspection was performed with virtu-
al bronchoscopy. Involvement of the pulmonary
parenchyma was also suspected due to the discov-
ery of multicystic lung disease by high-resolution
computed tomography (CT) of the chest.
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Case Report
A 41-year-old male was admitted due to fever, pro-
ductive cough and left chest wall pain that had
persisted for 3 days. The patient had a 5-year his-
tory of recurrent laryngeal papillomatosis. Dur-
ing that time, laryngeal papillomas had been
removed in dozens of endoscopic CO2 laser ex-
cision procedures. Chest radiography showed
a loculated pleural effusion in the left middle
lung and multicystic-like lesions in bilateral lower
lungs (Figure 1). These features were also visual-
ized on CT scan, along with the detection of cavi-
tary nodules in bilateral lower lungs (Figure 2).
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Virtual bronchoscopy is a new method for viewing helical/spiral computed tomography (CT) images of the
tracheobronchial trees. Using commercially available software to process the CT data, the tracheobronchial
trees can be inspected through a series of three-dimensional images. Recently, this technique has been
increasingly used to detect benign and malignant airway stenosis. We report the findings of virtual
bronchoscopy in a 41-year-old man with recurrent respiratory papillomatosis (RRP). Several tiny nodules
were evident in the lower trachea. Fiberoptic bronchoscopy was performed 1 month later during a planned
surgery for laryngeal papillomas, and the findings were in agreement with virtual bronchoscopy. Detection
of intrabronchial spreading in RRP is important since peripheral seeding of RRP can cause complications,
including recurrent pneumonia, obstructive atelectasis, hemoptysis, and, rarely, may degenerate to squamous
cell carcinoma. Virtual bronchoscopy is an alternative method for inspecting the tracheobronchial trees in
patients with RRP when laryngeal papillomas impede fiberoptic bronchoscopy. [ J Formos Med Assoc 2006;
105(6):508–511]
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ARDO workstation (Siemens AG) revealed several
nodules in the lower trachea (Figure 3). The anti-
biotic treatment directed at empyema was success-
ful and the patient was subsequently discharged.
Fiberoptic bronchoscopy was performed 1 month
later under general anesthesia and endotracheal in-
tubation in a planned surgery for the recurrent la-
ryngeal papillomas. Bronchoscopy disclosed
several papillomas in the lower trachea (Figure 3).
Both virtual and fiberoptic bronchoscopy yielded
comparable results.
Discussion
Extralaryngeal disease in patients with RRP is rare
and portends a poor prognosis. Clinical clues may
include fever, hemoptysis, sputum production or
progressive dyspnea despite control of the laryn-
geal disease.3 Bronchoscopy can demonstrate le-
sions throughout the tracheobronchial trees, sug-
gesting possible parenchymal lung involvement.6
Chest radiographs can demonstrate persistent post-
obstructive atelectasis,7 recurrent airspace consoli-
dation,7,8 recurrent pneumothoraces9 and nodules
with and without cavitation.8 Chest CT can demon-
strate multiple nodules, with or without cavitation,
as well as thin-walled cysts.3 Although distal ex-
tension of papillomas into the trachea and bron-
chi occasionally occurs, lung parenchymal spread
is uncommon. The mechanism of intraparenchy-
The loculated pleural effusion was drained and
laboratory analysis revealed the following: WBC
(1930/mm3), N/L (90/10%), LDH (4224 U/L), pro-
tein (5.2 g/dL) and sugar (28 mg/dL). Standard
culture and smear techniques for Mycobacterium
tuberculosis were negative, as were studies for ma-
lignant cells. Klebsiella pneumoniae was detected in
cultures and empyema was impressed. Antibiotic
treatment consisting of cefazolin (1 g three times
daily) and gentamicin (60 mg two times daily) was
given for 2 weeks, then shifted to oral cephalexin
(500 mg four times daily) for 1 week. Review of a
series of chest radiographs revealed that multi-
cystic lung lesions (Figure 1) had been present for
at least 4 years. These cystic lesions were not con-
sistent with other causes of diffuse cystic lung dis-
ease, including pulmonary Langerhans cell his-
tiocytosis, honeycomb lung, advanced sarcoido-
sis, cystic bronchiectasis or bullous emphysema.5
He refused open-lung biopsy for these cystic
lesions. Fiberoptic bronchoscopy was performed
due to suspicion that intrabronchial spreading of
papillomas was responsible for these cystic lesions,
but the procedure failed due to the presence of se-
vere laryngeal papillomas. CT scan was performed
with a Sensation 16 model 16-slice CT scanner
(Siemens AG, Munich, Germany) and contrast
enhancement. A stack of 350 1.0-mm thick image
slices with a slice increment of 0.7 mm were ob-
tained for three-dimensional (3D) reconstruction.
Virtual bronchoscopy performed with the shaded
surface display technique on a dedicated LEON-
Figure 1. (A) Four years prior to admission, chest X-ray shows
multicystic-like lesions in bilateral lower lungs. (B) Chest X-ray
at admission shows small loculated pleural effusion in the left
mid-lung and multicystic-like lesions persisting in bilateral
lower lungs.
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Figure 2. High-resolution computed tomography shows variable-
sized cysts and tiny nodules with or without cavitation in bilateral
lower lungs.
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mal spread is unknown, but peripheral seeding and
multicentric origin of papillomas are postulated
causes.10 Spontaneous malignant degeneration to
squamous cell carcinoma has been reported in
both the laryngotracheal and bronchioloalveolar
areas with a reported incidence of 2–3%.2 Juvenile-
onset RRP is linked to maternal HPV infection, pos-
sibly involving a predisposing triad of a first-born,
vaginally delivered child of a primigravid young
mother.11
Virtual bronchoscopy is a noninvasive tech-
nique that is performed without anesthesia. It is
superior to conventional bronchoscopy in terms
of patient comfort and avoidance of possible side
effects such as perforation, infection and hemor-
rhage. This technique extends image perception
in 3D space, making the most out of the inherent
information in axial CT slices by illustrating pre-
cise spatial relationships of pathologic regions
and surrounding structures.12 Furthermore, unlike
fiberoptic bronchoscopy, it is not restricted by the
presence of stenosis, allowing visualization of the
trachea and major bronchi beyond the narrowed
region.13 Recurrent respiratory papillomatosis
with involvement of the tracheobronchial trees or
the pulmonary parenchyma has been reported
before, but there have been only rare reports of
the use of virtual bronchoscopy in the inspection
of bronchial trees. Detection of intrabronchial
spreading in RRP is important since peripheral
seeding of RRP may contribute to recurrent pneu-
monia, post-obstructive atelectasis and even degen-
eration to squamous cell carcinoma in the tracheo-
bronchial trees. Conventional two-dimensional
cross-sectional CT images of the chest have a re-
ported sensitivity and specificity of 60–100% for
the detection of obstructive lesions in the respira-
tory tract, compared to 80–100% by virtual bron-
choscopy.14 The limitations of accuracy for conven-
tional CT include suboptimal scanning techniques,
inappropriately thick slices, and artifacts between
sections.14
Virtual or fiberoptic bronchoscopy is indicated
for patients with suspected airway disease who
have negative results on conventional CT. Fiberop-
tic bronchoscopy is not only a diagnostic but also
a therapeutic procedure. It cannot be replaced by
virtual bronchoscopy in several aspects, such as
inspecting mucosa color of the tracheobronchial
trees. Although the value of fiberoptic broncho-
scopy should not be underestimated, CT and vir-
tual bronchoscopy can provide valuable assistance
in diagnosing early tracheobronchial spread of pap-
illomas distal to the obstructive larynx. Thus, vir-
tual bronchoscopy may be the initial technique of
choice in the evaluation of tracheobronchial anom-
alies in RRP.
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